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(57) Abstract 

PURPOSE: To improve an efficiency and a cycle 
durability by using a motor to be driven by a power 
source having a fuel battery and an electric double 
layer ca p ac it pr as a power source. 

CONSTITUTION: DC currents discharged from a fuel 
battery 3 and an electric double layer capacitor 4 are 
respectively converted to AOs via DC/AC converters 5a, 
5b, suitably frequency-converted by an inverter 7 of 
next stage, and supplied to a motor 2 for driving drive 
wheels 1. Discharging at the time of a high load such as 
starting, accelerating and at an ascent slope of a 
vehicle and quick large-current discharging at 
regenerative braking are shared at electric double layer 
capacitor 4 having large power density, almost no 
current limit at the times of charging and discharging, 
excellent low temperature charging/ discharging 
characteristics and remarkably excellent charging and 
discharging cycle durabilities. The motor drive at the 
lime of low load is shared at the battery 3. Thus, an 
energy efficiency, traveling performance and the cycle 
durability are improved. 
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(57)Abstract: 

PURPOSE: To improve an efficiency and a cycle durability by using a motor 
to be driven by a power source having a fuel battery and an electric double 
layer capacitor as a power source. 

CONSTITUTION: DC currents discharged from a fuel battery 3 and an 
electric double layer capacitor 4 are respectively converted to ACs via 
DC/AC converters 5a, 5b, suitably frequency-converted by an inverter 7 of 
next stage, and supplied to a motor 2 for driving drive wheels 1 . Discharging 
at the time of a high load such as starting, accelerating and at an ascent 
slope of a vehicle and quick large-current discharging at regenerative 
braking are shared at electric double layer capacitor 4 having large power 
density, almost no current limit at the times of charging and discharging, 
excellent low temperature charging/ discharging characteristics and 
remarkably excellent charging and discharging cycle durabilities. The motor 
drive at the time of low load is shared at the battery 3. Thus, an energy 
fficiency, traveling performance and the cycle durability are improved. 



1 





ii 




r 












: v 














LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner s decision of rejection] 

[Kind of final disposal of application other than the 
examin r's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 



http://wwl9.ipdljpo.gojp/PA^ 



2/11/2004 



Page 1 of 1 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] An electric vehicle characterized by making into a source of power a motor which has a power supply section 
which consists of a fuel cell and an electric double layer capacitor, and is driven by this power supply section. 
[Claim 2] An electric vehicle characterized by making into a source of power a motor which has a power supply section 
containing a fuel cell, an electric double layer capacitor, and a rechargeable battery, and is driven by this power supply 
section. 

[Claim 3] An electric vehicle [ equipped with a motor control means to charge the above-mentioned electric double 
layer capacitor with regeneration power by moderation torque ] according to claim 1 . 

[Claim 4] An electric vehicle [ equipped with a motor control means to charge the above-mentioned electric double 
layer capacitor and the above-mentioned rechargeable battery with regeneration power by moderation torque ] 
according to claim 2. 

[Claim 5] An electric vehicle according to claim 1 or 3 equipped with a device in which the above-mentioned motor is 
driven with a power supply of this electric double layer capacitor and/or the above-mentioned fuel cell when the 
charging current is supplied to the above-mentioned electric double layer capacitor from the above-mentioned fuel cell 
when charge voltage of the above-mentioned electric double layer capacitor is lower than predetermined voltage, and 
voltage of the above-mentioned electric double layer capacitor rises from predetermined voltage. 
[Claim 6] An electric vehicle [ equipped with a device charged until voltage of this rechargeable battery reaches 
specified voltage to the above-mentioned rechargeable battery from the above-mentioned electric double layer capacitor 
and/or the above-mentioned fuel cell when the charging current is supplied to the above-mentioned electric double layer 
capacitor from the above-mentioned fuel cell when charge voltage of the above-mentioned electric double layer 
capacitor is lower than predetermined voltage, and voltage of the above-mentioned electric double layer capacitor rises 
from predetermined voltage ] according to claim 2 or 4. 

[Claim 7] An electric vehicle given in any 1 term of claims 1-6 which are the solid polymer electrolyte fuel cells with 
which the above-mentioned fuel cell operates below 120 degrees C. 

[Claim 8] An electric vehicle according to claim 7 to which is equipped with a heater to which the temperature up of the 
above-mentioned fuel cell is carried out quickly, and power to this heater is supplied by discharge of the above- 
mentioned electric double layer capacitor. 

[Claim 9] An electric vehicle given in any 1 term of claims 1-8 by which the electrolytic solution of a nonaqueous 
solution system is used for the above-mentioned electric double layer capacitor. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] If this invention relates to an electric vehicle and it says in more detail, it relates to the electric 

vehicle driven mainly with a fuel cell. 

[0002] 

[Description of the Prior Art] Although the electric vehicle attracts attention as an eco-friendly car, the method which 
uses the charged rechargeable battery as a power supply, and drives a motor by discharge of the rechargeable battery is 
in use in the conventional electric vehicle. It is necessary to charge from external DC power supply in a predetermined 
cycle according to the condition [ exhausting ] or, and a rechargeable battery needs to charge a mounted solar battery as 
a power supply. 

[0003] Recently, a fuel cell and a rechargeable battery are carried and the electric vehicle which drives a motor by it is 
also being developed. That is, it has a fuel cell 3 and a rechargeable battery 20 as a power supply, the direct current 
acquired from them is changed into an alternating current by the DC- AC converters 5a and 5b, respectively, the 
frequency is suitably changed with an inverter 7, and he operates a motor 2, and is trying to drive wheels 1 and 1 as 
shown in drawing 8 . 

[0004] In this case, as a rechargeable battery 20, a lead accumulator, a nickel-Cd cell, a Ni-H battery, a Na-S cell, and a 
nickel-Zn cell are examined, and the lead accumulator and the nickel-Cd cell are mainly used. Direct current power is 
obtained from this fuel cell 3 by a fuel cell's 3 using a methanol as a fuel, changing the methanol into hydrogen gas with 
the methanol-reforming vessel 9 from the methanol tank 8, and pouring the hydrogen gas at predetermined temperature. 
[0005] the present condition of an electric vehicle — the number for "electrics association magazine" July, Heisei 5 — the 
55-58th page and the number for "motor fan" September, 1992 ~ the 20-45th page, "SAEtechnicalpaper series" SAE- 
9301 1 (U.S.), etc. have description. According to it, using 15 nickel-Cd rechargeable batteries of 150AH, it is reported 
for 10 hours that the mileage in charge is 160km, and it is reported. [ full speed ] [ 85 km/h ] 

[0006] moreover - the use to the electric vehicle of a fuel cell -- the number for "clean energy" May, 1993 - the 48th - 
52-page and "US DOE Report" LA-UR -93-728 (U.S.), etc. have description. Although a fuel cell powered vehicle is 
still a developmental stage, the system which drives a motor is made the base by the power supply which combined the 
fuel cell and the rechargeable battery. 

[0007] In the present condition, two kinds, a phosphoric-acid mold (PAFC) and a solid-state macromolecule membrane 
type (PEFC), are in the minimum distance to utilization as a fuel cell for mount. As a fuel, the hydrogen gas by 
reforming of fuels, such as liquefaction hydrogen, hydrogen stored in the hydrogen storing metal alloy, and a methanol, 
etc. is used abundantly. Compared with the complicatedness of charge of the conventional electric vehicle only using a 
rechargeable battery, since a fuel cell is simple for supply of a fuel, it is attractive. 

[0008] On the other hand about use of the electric double layer capacitor to an electric vehicle, the electric vehicle as 
shown in drawing 9 is proposed by JP,4-26304,A, for example, and it considers as the drive method by the power 
supply section which used together the electric double layer capacitor 4 and the rechargeable battery 20 at drawing 9 . 
[0009] 

[Problem(s) to be Solved by the Invention] In the electric vehicle using a rechargeable battery, the power density of a 
rechargeable battery is low, and since it corresponds to the high current at the time of motor starting, weight of a 
rechargeable battery must be enlarged, moreover, since the output in 0 degree C or less with a short charge-and- 
discharge cycle life is low, the charge with narrow operating temperature limits which charge takes long duration is 
complicated ~ etc. - the technical problem which should solve some occurs. 

[0010] Furthermore, since a rechargeable battery cannot respond to high current charge in case the power by 
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regenerative braking is charged at a rechargeable battery, the regeneration electrical energy is transformed into heat 
energy with the electrical resistor, and there is a problem that the utilization factor of the kinetic energy of vehicles is 
low. 

[001 1] Even if it uses a rechargeable battery and a fuel cell together to an electric vehicle, power density is low 
similarly, and in order to make it correspond to the high current at the time of the motor starting, weight of a fuel cell or 
a rechargeable battery must be enlarged. Moreover, the technical problem which should be solved [ be / the utilization 
factor of regeneration electrical energy with narrow operating temperature limits with the low output in 0 degree C or 
less with a short charge-and-discharge cycle life / low ] still occurs. 

[0012] The purpose of this invention solves these technical problems, is efficient and is to offer the electric vehicle with 

which convenience was equipped with the power supply system with sufficient cycle endurance good. 

[0013] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, an electric vehicle of this invention 
has a power supply section which consists of a fuel cell and an electric double layer capacitor, and is characterized by 
making into a source of power a motor driven by this power supply section. 

[0014] The above-mentioned purpose of this invention is attained also by adding a rechargeable battery to the above- 
mentioned power supply section further. 

[0015] Also in which case, it is desirable to have a motor control means to charge an electric double layer capacitor 
and/or a rechargeable battery with regeneration power by moderation torque. 

[0016] Moreover, when the charging current is supplied to an electric double layer capacitor from a fuel cell when 
charge voltage of an electric double layer capacitor is lower than predetermined voltage, and voltage of an electric 
double layer capacitor rises from predetermined voltage, it is good to make it drive a motor with a power supply of an 
electric double layer capacitor and/or a fuel cell. 

[0017] Furthermore, when it had a rechargeable battery, the charging current is supplied to an electric double layer 
capacitor from a fuel cell when charge voltage of an electric double layer capacitor is lower than predetermined voltage, 
and voltage of an electric double layer capacitor rises from predetermined voltage, it is good to make it charge until 
voltage of this rechargeable battery reaches specified voltage from an electric double layer capacitor and/or a fuel cell to 
a rechargeable battery. 

[0018] Since the main energy source is a fuel cell, compared with an electric vehicle which makes the conventional 
rechargeable battery the main energy source, an electric vehicle of this invention of capacity thru/or magnitude of a 
rechargeable battery is remarkably small, and ends. Since a rechargeable battery has the effect complemented when 
charge capacity of an electric double layer capacitor runs short, both performance-traverse ability and energy efficiency 
improve. 

[0019] Charging an electric double layer capacitor with fixed current to predetermined voltage in this invention prevents 
a surcharge of an electric double layer capacitor, an overcurrent, and an overvoltage, and an effect is in reservation of 
endurance the safety of an electric double layer capacitor, and over a long period of time. Moreover, charging 
controlling a rechargeable battery until it reaches predetermined voltage also has a desirable effect, in order to secure the 
safety of a rechargeable battery, and charge-and-discharge cycle endurance. 

[0020] A fuel cell is used with a solid polymer electrolyte fuel cell in a 20-120-degree C temperature region in order to 
enlarge the discharge current generally. Moreover, in a phosphoric acid fuel cell, it is used in a 300-400-degree C 
temperature region. For this reason, in advance of use of these fuel cells, a cell is heated beforehand mostly. In order to 
heat a cell beforehand promptly to a predetermined temperature region, it is good to pass a high current at an electric 
heating heater, therefore to use power by discharge of an electric double layer capacitor. 

[0021] It is desirable to use a solid polymer electrolyte fuel cell which operates below 120 degrees C for a fuel cell in 
respect of power density, the ease of starting, stability, etc. Especially desirable operating temperature of this fuel cell is 
30-90 degrees C. 

[0022] A fuel cell with sufficient effectiveness of stationary discharge with a low load shares motorised [ at the time of a 
low load ], an electric double layer capacitor shares discharge with heavy loads, such as start of vehicles, acceleration, 
and an uphill, and rapid high current charge by regenerative braking to this, a rechargeable battery is added to this 
system still more preferably, and energy efficiency is made to improve in an electric vehicle in this invention. 
[0023] As a solid polymer electrolyte, a perfluoro sulfonic-acid film of proton conductivity, for example, a deflection 
myon film by Asahi Glass Co., Ltd. etc., (trade name) is used. Although energy efficiency of a fuel cell is theoretically 
good, since a difficulty is in a load effect, temperature fluctuation, and a low-temperature property, if it complements 
with an electric double layer capacitor which has the feature which was excellent in a load effect, temperature 
fluctuation, and a low-temperature property in these points, a power supply system for the new electric vehicle which is 
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easy to drive with sufficient energy efficiency can be obtained. 

[0024] A desirable electric double layer capacitor used for an electric vehicle of this invention using as an element what 
carried out impregnation of the electrolytic solution to the activated carbon inter-electrode of a pair on both sides of a 
separator, and carrying out electrical connection of this element to a serial, the laminating of it is carried out and it 
attains high-voltage-ization of a capacitor. 

[0025] Moreover, while enlarging area of an activated carbon electrode of a capacitor, it is desirable a laminating or to 
wind and to attain large capacity-ization of a capacitor, carrying out electrical connection of the element to 
juxtaposition. 

[0026] The shape of a sheet and a molding concurrent-sintering plate which consists of activated carbon powder, 
activated carbon fiber, conductive material, a binder, etc. preferably is used for an activated carbon electrode. Carbon 
black, ketch en black, ruthenium oxide, aluminum fiber, nickel, and stainless steel are preferably used for conductive 
material. 

[0027] the electrolytic solution — both a nonaqueous solution system and an aqueous solution system — although — 
although it can be used, if the nonaqueous solution system electrolytic solution is used, since withstand voltage of an 
element is raised to 2.5V-3.0V and can use a metallic foil of low resistance for a charge collector thinly, it is desirable at 
a point which can perform a miniaturization of an electric double layer capacitor, reduction in resistance, and high 
energy-ization. 

[0028] Since withstand voltage of an element using the aqueous solution system electrolytic solution is 0.8-1 .0V, it is 
desirable to carry out the laminating (connection) of at least five elements to a serial, to carry out voltage of an unit 
capacitor more than 5 V, and to use. To an unit capacitor used for an electric vehicle of this invention, it is desirable to 
arrange and use two or more electrostatic capacity 500-30000F, rated voltage 2.5-20V, and following [ direct-current 
internal resistance 25mohm ] for a serial and juxtaposition. 
[0029] 

[Function] In this invention, since the electric double layer capacitor in which power density is large, and there is almost 
no current limiting at the time of charge and discharge, is moreover excellent in a low-temperature charge-and-discharge 
property, and charge-and-discharge cycle endurance is remarkably excellent is used for a power supply section 
combining a fuel cell, a notably good electric vehicle is obtained for performance-traverse ability. 
[0030] 

[Example] Hereafter, although an example explains the electric vehicle of this invention concretely, this invention is not 
limited at all by these examples. 

[0031] First, the 1st example is explained, referring to drawing 1 . This electric vehicle equips that power supply section 
with the fuel cell 3 and the electric double layer capacitor 4. The direct current which discharges from a fuel cell 3 and 
the electric double layer capacitor 4 is changed into an alternating current through the DC/AC converters 5a and 5b, 
respectively, and frequency conversion is suitably carried out with the inverter 7 of the next step, and it is supplied to 
the motor 2 which drives driving wheels 1 and 1. 

[0032] The methanol which a fuel cell 3 uses as a fuel is changed into hydrogen gas with the methanol-reforming vessel 
9 from the methanol tank 8, and is supplied to a fuel cell 3. Although not illustrated, direct current power is obtained by 
preparing the zygote of the electrode which made the platinum system electrode catalyst support, and a film in both 
sides of a perfluoro sulfonic-acid film (100 micrometers in the deflection myon film by Asahi Glass Co., Ltd., 
thickness), and supplying the hydrogen gas obtained by reforming of the air made into about 80 degrees C at the both 
sides of the zygote of the electrode and film, respectively, and a methanol in a fuel cell 3. In this example, the fuel cell 
element was connected to the 60-piece serial, for example, and the voltage of 56V has been obtained. 
[0033] The following were used for the electric double layer capacitor 4. First, homogeneity was distributed to the 
organic solvent and 82 % of the weight (specific-surface-area 1800m2/g, mean particle diameter of 3 micrometers) of 
activated carbon powder, 8 % of the weight of ketch en blacks, and 10 % of the weight of fluororesin binders were made 
into the slurry. 

[0034] Both sides of an aluminum etching foil (10cm width of face, 100m length) with a thickness of 50 micrometers 
were coated with this activated carbon slurry by dip coating. In addition, in advance of coating, some aluminum etching 
foils were masked beforehand. 

[0035] Much electrode objects which have the current collection terminal with masking which dried the slurry by which 
coating was carried out at 120 degrees C for 3 hours, and the activated carbon electrode was made to adhere to a 
1 Ocmxl 0cm size, and has been projected in the comer were cut down. The terminal of aluminum was joined to a part 
for the current collection terminal area which removed masking with caulking. 

[0036] And the current collection terminal which uses as a capacitor element what the electrode board which the current 
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collection terminal attached was made to counter through the separator which consists of Manila hemp, and carried out 
the laminating, and connects the current collection terminal used as a positive electrode with both 50 sheets, and serves 
as a negative electrode similarly was connected with both 50 sheets, and the vacuum drying of the layered product was 
carried out at 130 degrees C. 

[0037] Subsequently, the layered product was contained in the polypropylene case of a square shape, tetraethyl 
phosphonium tetrafluoroborate was dissolved in propylene carbonate liquid, and the electric double layer capacitor was 
obtained by sinking in and sealing the electrolytic solution made into the concentration of one mol/1. 
[0038] This capacitor is rating 2.8V and 1000F and internal direct-current-resistance 3mohm, and connected the thing 
linked to a 20-piece serial to 15 -set juxtaposition. The voltage of a stack is used by rated 56V. The structure of this mass 
electric double layer capacitor is shown in drawing 2 , and the laminating condition of that electrode object is shown in 
drawing 3 . 

[0039] According to this, the laminating of what countered the positive electrode 10 and the negative electrode 1 1 
through the separator 15 is carried out. Each positive electrode 10 and each negative electrode 1 1 are pulled out through 
lead terminals 12 and 12, respectively, and are connected to terminals 13 and 14. Finally, this electrode object is 
contained in a case 16, and is sealed by the top cover 17. 

[0040] Next, the 2nd example of this invention is explained based on drawing 4 . Like the example 1, as a power supply 
section, although it has the fuel cell 3 and the electric double layer capacitor 4, in addition to it, the rechargeable battery 
20 is incorporated as a power supply for a complement in this electric vehicle. 

[0041] The 3rd example of this invention is shown in drawing 5 . Although the fundamental configuration of this 3rd 
example is the same as an example 1, he is trying to supply that power from the electric double layer capacitor 4 to the 
heater 6 for heating which heats a fuel cell 3 beforehand at 80 degrees C from a room temperature. 
[0042] The 4th example of this invention is shown in drawing 6 . Although the power supply section of this electric 
vehicle is equipped with the fuel cell 3 and the electric double layer capacitor 4 in this example, a DC motor is used for 
the motor 2 for a wheel drive, and the electric double layer capacitor 4 is connected to this motor 2 through the motor 
control circuit 27. Moreover, in this example, it has the current control circuit 26 which supervises the voltage VI 
between terminals of the electric double layer capacitor 4. 

[0043] When the voltage VI between terminals of the electric double layer capacitor 4 is lower than the predetermined 
voltage set point V2 impressed to the motor control circuit 27, the current control circuit 26 turns ON a switching 
element 21 so that the fixed current which becomes II with the current detector 24 may be detected, and makes the 
electric double layer capacitor 4 charge with the fixed current II from a fuel cell 3. 

[0044] If the electric double layer capacitor 4 reaches predetermined voltage by this charge, a motor 2 will be started by 
discharge of this electric double layer capacitor 4. Moreover, if a motor 2 starts moderation during high-speed rotation, 
the regeneration power will be charged by the electric double layer capacitor 4. By operating the voltage set point V2 
and making it low, stationary transit is provided mainly with the power of a fuel cell 3. In addition, the current reflux 
circuit is constituted by diodes 22 and 23 and the reactor 25 so that the above-mentioned current II may be kept 
constant. 

[0045] The 5th example of this invention is shown in drawing 7 . Although the 5th example is the same as the 4th 
example of the above fundamentally, the rechargeable battery 20 is additionally connected to the power supply section 
as a power supply for a complement. 

[0046] The voltage controller 38 which compares the voltage VI between terminals of the electric double layer 
capacitor 4 with the voltage V3 between terminals of a rechargeable battery 20 in the 5th example, The switching 
element 28 which turns on and off the charging current from the electric double layer capacitor 4 to a rechargeable 
battery 20, The switching element 29 which turns on and off the charging current from the rechargeable battery 20 to the 
electric double layer capacitor 4 on the contrary, The current detector 35 which detects the charging current, and the 
current control circuits 36 and 37 which control each switching elements 28 and 29 so that this charging current 
becomes fixed are formed. 

[0047] In addition, the diodes 31 and 33 for a bypass which make the direction of current reverse are connected to each 
switching elements 28 and 29 respectively in juxtaposition, and the diodes 30 and 32 and the reactor 34 which constitute 
the current reflux circuit for keeping the above-mentioned charging current constant are formed among switching 
elements 28 and 29. 

[0048] When the voltage VI between terminals of the electric double layer capacitor 4 is lower than the predetermined 
voltage V2 impressed to the motor control circuit 27, the current control circuit 26 turns ON a switching element 21 so 
that the fixed current which becomes II with the current detector 24 may be detected, and makes the electric double 
layer capacitor 4 charge with the fixed current II from a fuel cell 3. 
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[0049] When the electric double layer capacitor 4 reaches predetermined voltage, and the voltage V3 of a rechargeable 
battery 20 is lower than predetermined voltage, a switching element 28 is set to ON by the current control circuit 36, and 
the predetermined charging current 13 is supplied to a rechargeable battery 20 by this charge based on the signal by the 
current detector 35 through this switching element 28 and diode 33 from the electric double layer capacitor 4. 
[0050] Moreover, when the voltage VI between terminals of the electric double layer capacitor 4 is lower than the 
voltage V3 of a rechargeable battery 20, after the switching element 29 was set to ON by the current control circuit 37, 
and the predetermined charging current 12 is supplied to the electric double layer capacitor 4 based on the signal by the 
current detector 35 through this switching element 29 and diode 31 from a rechargeable battery 20, it does in this way 
and the electric double layer capacitor 4 is charged by predetermined voltage, a motor 2 drives. 
[0051] 

[Effect of the Invention] As explained above, the following effects are done so in the electric vehicle of this invention. 
Namely, the electric double layer capacitor in which power density is large, and there is almost no current limiting at the 
time of charge and discharge, is moreover excellent in a low-temperature charge-and-discharge property, and charge- 
and-discharge cycle endurance is remarkably excellent, The effectiveness of stationary discharge with a low load 
combines a good fuel cell. Start of vehicles, By making the discharge in the time of heavy loads, such as acceleration 
and an uphill, and the rapid high current charge by regenerative braking share with an electric double layer capacitor, 
and having made it make motorised [ at the time of a low load ] share with a fuel cell Performance-traverse ability is 
excellent in high energy effectiveness, and, moreover, an electric vehicle with sufficient cycle endurance is offered. 
[0052] Moreover, when a rechargeable battery is combined in addition to an electric double layer capacitor and a fuel 
cell and the charge capacity of an electric double layer capacitor runs short, improvement in much more performance- 
traverse ability and energy efficiency is achieved by having complemented the charging current from this rechargeable 
battery. In this case, since it is considering as the main energy source and the fuel cell, the capacity and magnitude of a 
rechargeable battery which load the conventional rechargeable battery compared with the electric vehicle made into the 
main energy source will be remarkably small, and will end. 

[0053] Furthermore, in charging an electric double layer capacitor with a fuel cell or a rechargeable battery, by seting 
the charging current constant, the surcharge of an electric double layer capacitor, an overcurrent, and an overvoltage are 
prevented, and the effect that endurance is securable the safety and over a long period of time etc. is done so. 



[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



2/11/2004 



Page 1 of 4 



* NOTICES * 

Japan Patent Offic is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DRAWINGS 
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